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Asal Khan Tareen4, Mohammad Perwaiz Iqbal5
ABSTRACT
Objective: To investigate the role of dietary intake in the development of premature acute myocardial
infarction (AMI) in a hospital-based Pakistani population in Karachi.
Methods: In a case control study, 203 consecutive patients (146 males and 57 females) with their first
AMI and age below 45 years were enrolled with informed consent. Similarly, 205 gender and age matched
(within 3 years) healthy adults were also included as controls. Dietary intake of both cases and controls
was assessed by using a simple 14-item food frequency questionnaire. Using factor analysis, 3 major
dietary patterns- prudent dietary pattern, combination dietary pattern and western dietary pattern were
identified. Fasting plasma/serum of both cases and controls were analyzed for homocysteine, folate,
vitamin B12, blood Pb, ferritin, cholesterol, LDL-cholesterol, HDL-cholesterol and triglycerides. ANOVA and
conditional logistic regression were used to predict the association of dietary patterns with AMI.
Results: Consumption of prudent diet, characterized by high consumption of legumes, vegetables, wheat,
chicken and fruits, is protective against the risk of premature AMI. Moderate to high consumption of
combination diet, characterized by high intake of eggs, fish, fruits, juices and coffee was associated with
decreased risk of AMI. No association was observed between western diet, characterized by high intake of
meat, fish and tea with milk and risk of AMI.
Conclusions: Consumption of a prudent dietary pattern and a combination dietary pattern is protective
against the risk of AMI in a Pakistani population.
KEY WORDS: Acute myocardial infarction, Dietary patterns, Dietary records, Pakistani population.
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INTRODUCTION
There is growing evidence that coronary artery
disease (CAD) is seen in relatively younger
Pakistani population. In a published report, 28.3%
of patients with acute myocardial infarction (AMI)
in 17 coronary care units (CCU) in all 4 provinces
of Pakistan were found to be younger than 45 years
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of age.1 In another study in Faisalabad, 35% of AMI
patients admitted in CCU of Divisional Headquarter
Hospital and Faisalabad Institute of Cardiology
were found to be below the age of 45 years.2 These
reports are indicative of early onset of this disease
in Pakistan. An unhealthy dietary intake has been
shown to increase the risk of AMI globally.3-5
Low consumption of fruits and vegetables and high
intake of fat diet have been identified (among others)
as risk factors for development of premature CAD.6
Since Pakistanis are known to consume high fat
diet and low amounts of green leafy vegetables7-9,
we embarked on investigating the role of dietary
intake and its association with premature AMI
in a hospital-based study conducted in Karachi,
Pakistan.
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Most researchers examine the relationship
between nutrients intake or individual food items
intake (such as fish intake) and their association
with AMI, while food consumption is complex
phenomena with most individuals consuming a mix
of food items in their daily diet with both protective
and harmful effects with respect to development of
disease such as AMI.10
The study of dietary patterns has emerged as
an important component of nutrition science as it
allows researchers to look at the clustering of food
items in diet. It also enables easy communication
of health messages to the population as they are
based on dietary patterns rather than nutrients or
individual food items which are less meaningful.
This study is a relatively large, hospital-based
study conducted in Karachi, Pakistan to assess the
association between dietary patterns and AMI in
this population.
METHODS
Participants: Two hundred and three consecutive
patients (146 males and 57 females) with their first
AMI and below the age of 45 years admitted to
the National Institute of Cardiovascular Diseases
(NICVD), Karachi from June 2010 to July 2011
were included in this study with informed consent.
Criteria for premature AMI were: age 18-45 years;
both males and females; had confirmed diagnosis of
AMI on the basis of clinical examination, ECG and
biochemical data; and had no history of consuming
B-vitamins (B6, B12 and folate) during the last 4
months.
Individuals who were found to be pregnant or
having malabsorption syndrome or suffering from
tuberculosis or liver disease, or uremia or cancer
were not included in the study because these chronic
diseases/conditions may lead to compromised
dietary consumption and therefore could function
as confounders of diet-AMI relationships. Similarly,
205 gender, and age matched (within 3 years)
healthy controls from the personnel of the Aga
Khan University and other health-care facilities in
Karachi were also included in the study as controls.
All these controls were not suffering from any of the
above mentioned diseases or conditions and were
not taking B vitamin supplements. Both cases and
controls belonged to a low socio-economic group
as 83% of controls and 90% of cases had monthly
house-hold income less than US$ 150.
Determination of food frequency: Using a simple
14-item food frequency questionnaire (FFQ), the
eating habits of both cases and controls were
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determined. This food frequency questionnaire
has been used previously in a population-based
study.11 Information about the number of times
each commonly used food item was consumed
per month, per week or per day was recorded and
then the frequency of each food/drink item was
converted to its consumption per day as described
previously.11 To clarify it further, if there was a
response of 6 servings per month of a food item, then
it was converted to 0.2 serving per day. Study had
been approved by the Ethics Review Committees of
the Aga Khan University as well as NICVD. Since
no nutrient analysis was done, therefore a food
composition table was not used.
Measurements of biochemical parameters: Ten
mL of fasting blood was obtained within 24 hours
of the admission and analyzed for serum folate,
homocysteine, glucose, total cholesterol, low
density lipoprotein (LDL)-cholesterol, high density
lipoprotein (HDL)-cholesterol, triglycerides and
ferritin using commercially available kit methods
(Roche Diagnostics, USA), while serum vitamin B12
was assayed using a radioassay.12 The minimum
limits of detection for serum/plasma folate,
homocysteine, glucose, total cholesterol, LDLcholesterol, HDL-cholesterol, triglycerides, ferritin
and vitamin B12 were 0.64 ng/mL, 4 mmol/L, 2 mg/
dL, 9.7 mg/dL, 3.9 mg/dL, 3.0 mg/dL, 8.9 mg/dL,
0.5 ng/mL and 50 pg/mL, respectively.
Statistical analysis: Using factor analysis,
major dietary patterns were developed and then
conditional logistic regression analysis was used
to predict the association of dietary patterns with
AMI.
Factor analysis was used to identify common
dietary patterns from dietary intake data. For the
generation of uncorrelated factors, factors were
rotated orthogonally. Determination of number of
factors to be retained in the model was carried out
on the basis of Eigenvalue (>1), scree plot and factor
interpretability.13 The analyses were run in Statistical
Package for Social Sciences ® (SPSS; version 16 for
Windows, Apache Software Foundation, USA)
using the data reduction procedure. As a result,
three major dietary patterns were identified in
this population, which were similar to the dietary
patterns identified earlier in a Pakistani population
based study in Karachi.11 The three dietary patterns
were then divided into quartiles. All cases and
controls were matched for age and gender, and
conditional logistic regression analysis was carried
out to find out the association between each dietary
pattern and AMI while adjusting for BMI, ferritin,
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total cholesterol, triglycerides, LDL-cholesterol and
HDL-cholesterol. Values have been presented as OR
(95% CI). Continuous variables have been presented
as means±SD. Analysis of variance (ANOVA) was
used for comparing means of quartiles across each
dietary pattern. A p-value of <0.05 was considered
significant.
RESULTS
Eating habits of both cases and healthy controls
were assessed using a 14-item food group frequency
questionnaire (Table-I). Mean intake per day of all
food items with standard deviations is reported
in Table-I. Some of the food items used in this
questionnaire have been previously studied for
association with B-vitamins, plasma homocysteine
and cardiovascular disease.11,14
Factor analysis revealed 3 major dietary patterns.
These were labeled as “ prudent dietary pattern”,
which was characterized by high consumption of
legumes, cooked and uncooked vegetables, wheat,
chicken and fruits; “combination dietary pattern”
which was characterized by high consumption of
eggs, fish, fruits, juices and coffee; and “western
dietary pattern”, which was characterized by high
intake of meat, fish and tea with milk (Table-I). Each
of these 3 dietary patterns was further classified
into quartiles.
The descriptive information presented in TableII shows that mean concentrations of serum ferritin
and LDL-cholesterol were lower in the highest
quartile of prudent dietary pattern compared to
the lowest quartile (p-value <0.01). On the other
hand, mean concentrations of total cholesterol,
HDL-cholesterol and triglycerides were higher in
the highest quartile of prudent diet compared to

Table-I: Factor loadings for varimax rotated factors*
Food
items

Mean intake Prudent Combination Western
per day±SD
diet
diet
diet

Meat
0.27±0.33
Egg
0.22±0.31
Fish
0.06±0.10
Chicken
0.21±0.20
Cooked
0.64±0.35
vegetables
Uncooked 0.42±0.49
vegetables
Legumes 0.35±0.31
Wheat
1.86±1.11
Fruits
0.46±0.40
Tea
2.9±2.63
with milk
Tea
0.14±0.56
without milk
Green tea 0.16±0.46
Coffee
0.03±0.22
Juices
0.13±0.48
Eigen value		
% of		
variance

0.51
0.66

0.61
0.41
-

0.58
0.47
-

0.66

-

-

0.72
0.59
0.37
-

0.53
-

0.55

-

-

-

2.46
17.6

0.34
0.49
1.32
9.4

1.18
8.4

* Factor loadings less than 0.3 are not shown.

the lowest quartile (p-value <0.01). Regarding the
western dietary pattern, individuals in the highest
quartile (quartile 4) appear to have increased
concentrations of serum ferritin, LDL-cholesterol
and triglycerides compared to individuals in the
lowest quartile, however, the values were not found
to be statistically significant. It was observed that
consumption of prudent diet was protective against
the risk of premature AMI, however, p-value for
trend was insignificant (p-value for trend > 0.05)
(Table-III).

Table-II: Anthropometric measures and concentration of biomarkers by quartiles of dietary patterns*
Characteristics
BMI (kg/m2)
Homocysteine (µmol/L)
Folate (ng/mL)
Vitamin B12 (pg/mL)
Blood Pb (µg/dL)
Ferritin (ng/mL)
Cholesterol (mg/dL)
LDL-cholesterol (mg/dL)
HDL-cholesterol (mg/dL)
Triglycerides (mg/dL)

Prudent diet

Combination diet

Western diet

Q+1

Q4

P#

Q+1

Q4

P#

Q+1

Q4

P#

25.2±3.67
19.96±8.49
6.35±3.4
318±162
15.2±6.6
157±140
153±39
102±34
29.4±10.1
107±58

25.8±4.68
26.1±23.8
7.3±3.8
362±197
16.3±8.49
106±96
160±40
95±35
33.6±8.9
156±96

0.11
0.059
0.25
0.39
0.096
0.004
0.003
0.006
<0.001
0.003

25.9±4.7
24.9±20.7
6.88±3.55
335±201
15.57±8.7
125±103
160±42
99±40
33.7±13.6
140±74

25.8±4.3
24.6±19.4
6.53±3.57
350±193
15.29±7.1
135±141
162±39
103±33
33.4±10.7
142±69

0.95
0.32
0.31
0.75
0.53
0.51
0.70
0.79
0.30
0.98

25.6±4.6
23.9±18.7
6.59±3.7
344±202
15.81±8.6
115±93
160±43
96±37
34.3±10.0
136±85

25.7±3.9
23.5±19.4
6.83±3.6
340±169
14.22±6.3
144±149
162±41
101±33
31.7±11
152±74

0.78
0.74
0.71
0.68
0.34
0.17
0.84
0.155
0.38
0.08

+
*Values are means±SD		
Lowest quartile.
P was based on ANOVA comparing means of quartiles.

#
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Table-III: OR for premature acute myocardial infarction by quartiles of different dietary patterns.
Dietary pattern
Prudent diet
Crude+
Adjusted#
Combination diet
Crude+
Adjusted#
Western diet
Crude+
Adjusted#

Q1

Q2

Q3

Q4

P for trend

1
1

0.01 (0.00-0.06)**
0.01 (0.00-0.07)**

0.02 (0.00-0.01)**
0.01 (0.00-0.05)**

0.04 (0.01-0.17) **
0.035 (0.01-0.25)**

> 0.05
> 0.05

1
1

0.95 (0.50-1.83)
0.54 (0.19-1.55)

0.31 (0.16-0.59)*
0.19 (0.07-0.54)**

0.42 (0.22-0.80)**
0.27 (0.10-0.77)*

< 0.05
< 0.05

1
1

1.08 (0.59-1.97)
1.29 (0.52-3.24)

2.01 (1.05-3.84)*
1.30 (0.46-3.62)

2.17 (1.15-4.09)*
2.26 (0.83-6.18)

< 0.05
< 0.05

Note: Q1 is the lowest quartile of dietary intake, while Q4 is the highest quartile.
+Values are OR (95% CI) from conditional logistic regression.
# Values are OR (95% CI) from conditional logistic regression adjusted for BMI, ferritin, total cholesterol,
triglycerides, LDL-cholesterol and HDL-cholesterol.
*P < 0.05
**P < 0.01

It was also observed that moderate to high
consumption of combination diet was protective
against the risk of premature AMI after adjusting
for BMI, ferritin, total cholesterol, triglycerides,
LDL-cholesterol and HDL-cholesterol (p-value <
0.05). Compared to the first quartile, the adjusted
odds ratios were 0.19 (95% CI, 0.07-0.54) and
0.27 (95% CI, 0.10-0.77) for the third and fourth
quartiles, respectively (p-value for trend < 0.05).
Consumption of western diet was not found to be
associated with the risk of premature AMI.
DISCUSSION
Three major dietary patterns labeled as prudent
dietary pattern, combination dietary pattern and
western dietary pattern were obtained after using
factor analysis of the 14 food items. Western dietary
pattern was similar to the dietary pattern defined
in an earlier study in Karachi,15 while prudent
diet was similar to the patterns generated from
INTERHEART, Health Professional Follow-up
Study and Nurses’ Health Cohort.3,14,16 High loading
of eggs in the combination diet in the present study
is, however different from the afore-mentioned
research studies because eggs have been part of the
western diet in those studies. Other investigators
have also reported a combination dietary pattern
where a mix of food items belonging to different
food groups has been observed.17 In a previous
communication from our laboratory, an association
of 3 dietary patterns with hyperhomocysteinemia
has been reported.11 However, in the present study
an association of some of these dietary patterns
has been found with premature AMI in a Pakistani
population.
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Findings of this study are consistent with
previous results that consumption of a prudent
diet is protective against the development of
heart disease after adjusting the model for BMI
and other covariates as has been reported by
in the INTERHEART study,3 and by Hu et al.16,
however, no adverse association was observed
between consumption of a western diet and risk
of developing premature AMI after adjusting for
the above mentioned covariates. In combination
dietary pattern, an association with the risk of
AMI was such that moderate to high consumption
of a combination dietary pattern is associated
with a reduced risk of AMI. This is indicative of
a protective effect for the individuals in the third
and fourth quartiles of consumption in this dietary
pattern. A combination dietary pattern in Pakistani
population is a unique finding of the present study.
It is possible that moderate to high consumption
of animal source food items combined with plant
source food items exerts a beneficial effect; while
no protective effect is observed when the intake is
small.
In the present investigation, some biomarkers
of myocardial infarction were associated with the
prudent dietary pattern, while other biomarkers
and physical measures were not significantly
associated. Furthermore, no association was
found between the combination dietary pattern
and the western dietary pattern and any of the
biomarkers and physical measures. Significantly
low level of serum ferritin observed for individuals
in the highest quartile of prudent dietary pattern
compared to the lowest quartile of intake is
consistent with the fact that dietary iron from
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plant sources is less bio-available compared to iron
from animal sources,18 consequently individuals
consuming more of the prudent dietary pattern
were likely to have low serum ferritin levels.
Lower mean level of LDL-cholesterol and a higher
mean level of HDL-cholesterol in individuals
in the highest quartile of prudent dietary intake
compared to those in the lowest quartile of intake
was an important observation in the current study.
This is consistent with findings of a study in Korea
in which individuals in the lowest quartile of a
similar dietary pattern that they termed as “Korean
Healthy pattern” had higher concentrations of
total cholesterol and triglycerides compared to
individuals in the highest quartile of intake.19
Relatively high serum ferritin levels observed
in the highest quartile of western dietary intake
compared to the lowest quartile of intake (though
not statistically significant due to large variance)
are suggestive that consumption of red meat could
be one of the major contributors of iron to body
stores.20,21 High body iron status has been reported
to be associated with premature AMI in Pakistani
population.22 Therefore, it is conjectured that
increased consumption of western diet rich in red
meat could be contributing to high body iron stores,
thereby increasing the risk of AMI. However,
results of the present investigation did not show an
association of western dietary pattern with the risk
of AMI in this population.
Results obtained in this investigation must be
viewed within the context of certain limitations of
this study. This was a case control study and there
might be a possibility of recall bias between the
cases and controls for dietary intake assessment.
Moreover, it is likely that the cases may have changed
their diets due to other preceding conditions such
as hypertension or abnormal lipid profile which
would minimize the association between AMI
and diet. However, such a situation would lead
to attenuation in the association between dietary
patterns and AMI suggesting that our results might
be conservative estimates. The FFQ that was used
for collection of dietary data has not been validated,
however similar FFQs have been used in other
studies in Pakistan and they appear to have face
validity.11 Furthermore, as a short (14 items) food
intake questionnaire was used, it was not possible
to estimate and consequently adjust our analysis
for total energy intake. However, adjustment was
made in the analysis for significant determinants
of energy intake i.e. age, sex and BMI23, and this
should lend credence to our findings. Matching of

cases and controls for age and sex in the design of
the study has been the main strength of this study.
This was a hospital-based study conducted at a
large cardiovascular diseases hospital but larger,
community based studies that would include
participants from urban as well as rural areas of
Pakistan are required for further confirmation of
our findings.
CONCLUSIONS
Consumption of prudent diet which is rich in
legumes, vegetables, wheat, chicken and fruits is
protective against the risk of premature AMI in
a Pakistani population. Moderate to high intake
of combination diet which is rich in eggs, fish,
fruits, juices and coffee is associated with reduced
risk of AMI. Western dietary pattern which is
characterized by high intake of meat, fish and tea
with milk does not appear to be associated with risk
of AMI in Pakistani population.
ACKNOWLEDGEMENT
The study has been supported by a grant from
Pakistan Academy of Sciences/Higher Education
Commission to Mohammad Perwaiz Iqbal.
Analysis and interpretation by Mohsin Yakub were
supported by a grant # 614 of the Bill and Melinda
Gates Foundation.
Funding: Pakistan Academy of Sciences/Higher
Education Commission.
Conflict of interest: Authors declare that they have
no conflict of interest.
REFERENCES
1.
2.

3.

4.
5.
6.

Jafary MH, Samad A, Ishaq M, Jawaid SA, Ahmed M, Vohra
EA. Profile of acute myocardial infarction (AMI) in Pakistan.
Pak J Med Sci. 2007;23(4):485-489.
Javed I, Iqbal MJ, Arshad S, Javed MT, Masood MZ. A study
on acute myocardial infarction with special reference to age,
sex, type of infarct and associated risk factors. Pak J Med Sci.
2012;28(1):143-148.
Iqbal R, Anand S, Ounpuu S, Islam S, Zhang X, Rangarajan
S, et al. INTERHEART Study Investigators. Dietary
patterns and the risk of acute myocardial infarction in 52
countries: results of the INTERHEART study. Circulation.
2008;118:1929-1937.
Butt MS, Sultan MT. Levels of trans fats in diets consumed
in developing economies. J AOAC Int. 2009;92(5):1277-1283.
Hall JN, Moore S, Harper SB, Lynch JW. Global variability
in fruit and vegetable consumption. Am J Prev Med.
2009;36(5):402-409.e5.
Panwar RB, Gupta R, Gupta BK, Raja S, Vaishnav J, Khatri
M, et al. Atherothrombotic risk factors & premature
coronary heart disease in India: a case-control study. Indian
J Med Res. 2011;134:26-32.

Pak J Med Sci 2015 Vol. 31 No. 5

www.pjms.com.pk 1217

Romaina Iqbal et al.
7.

8.

9.

10.

11.
12.

13.
14.

15.
16.

17.

Ahmed J, Laghari A, Naseer M, Mehraj V. Prevalence
of and factors associated with obesity among Pakistani
schoolchildren: a school-based, cross-sectional study. East
Mediterr Health J. 2013;19(3):242-247.
Kamath SK, Hussain EA, Amin D, Mortillaro E, West B,
Peterson CT, et al. Cardiovascular disease risk factors in
2 distinct ethnic groups: Indian and Pakistani compared
with American premenopausal women. Am J Clin Nutr.
1999;69(4):621-631.
Holmboe-Ottesen G, Wandel M. Changes in dietary habits
after migration and consequences for health: a focus on South
Asians in Europe. Food Nutr Res 2012;56. doi: 10.3402/fnr.
v56i0.18891.
Vyas A, Greenhalgh A, Cade J, Sanghera B, Riste L, Sharma
S, et al. Nutrient intakes of an adult Pakistani, European and
African-Caribbean community in inner city Britain. J Hum
Nutr Diet. 2003;16(5):327-337.
Yakub M, Iqbal MP, Iqbal R. Dietary patterns are associated
with hyperhomocysteinemia in an urban Pakistani
population J Nutr. 2010;140:1261-1266.
Quadros E. Vitamin B12. In: Song WO, Beecher JR,
Eitenmiller RR, eds. Modern analystical methodologies in
fat and water-soluble vitamins. Chemical Analysis Series,
New York: John Wiley & Sons, 2000; pp 311-26.
Field A. Discovering statistics using SPSS. 2nd ed. London:
Stage, 2005.
Fung TT, Rimm EB, Spiegelman D, Rifai N, Tofler GH,
Willett WC, et al. Association between dietary patterns and
plasma biomarkers of obesity and cardiovascular disease
risk. Am J Clin Nutr. 2001;73:61-67.
Zobairi SE, Freitas ML, Wasti SA. Diet and nutrition: A
knowledge, attitude and practice study of pregnant women
in Karachi. Aust N Z J Obstet Gynaecol. 1998;38(2):188-193.
Hu FB, Rimm EB, Stampfer MJ, Ascherio A, Spiegelman
D, Willett WC. Prospective study of major dietary patterns
and risk of coronary heart disease in men. Am J Clin Nutr.
2000;72:912-921.
Grieger JA, Scott J, Cobiac L. Cluster analysis and food
group consumption in a national sample of Australian girls.
J Hum Nutr Diet. 2012;25:75-86.

18. Hunt JR. Bioavailability of iron, zinc, and other trace
minerals from vegetarian diets. Am J Clin Nutr. 2003;78(3
Suppl):633S-639S.
19. Lim JH, Lee Y-S, Change HC, Moon MK, Song YJ.
Association between dietary patterns and blood lipid
profiles in Korean adults with type 2 diabetes. J. Korean
Med Sci. 2011; 26:1201-1208.
20. Moshe G, Amitai Y, Korchia G, Korchia L, Tenenbaum A,
Rosenblum J, et al. Anemia and iron deficiency in children:
association with red meat and poultry consumption. J
Pediatr Gastroenterol Nutr. 2013;57(6):722-727.
21. Olaya GA, Lawson M, Fewtrell MS. Efficacy and safety of
new complementary feeding guidelines with an emphasis
on red meat consumption: a randomized trial in Bogota,
Colombia. Am J Clin Nutr. 2013;98(4):983-993.
22. Iqbal MP, Mehboobali N, Tareen AK, Yakub M, Iqbal SP,
Iqbal K, et al. Association of body iron status with the risk
of premature acute myocardial infarction in a Pakistani
population. PLoS ONE. 2013;8(6):e67981. doi:10.1371/
journal.pone.0067981.
23. Willet W. Nutritional epidemiology, New York: Oxford
University Press, 1998.

Authors Contribution:
RI: Designed the study, interpreted the data and
drafted the manuscript.
MY: Designed the study, analyzed and interpreted
the data.
AKT: Helped in the design and conduct of the
study and interpreted the clinical data.
SPI: Analyzed and interpreted the data.
MPI: Conceived and designed the study, interpreted
the data and drafted the manuscript.

Authors:
1.

Romaina Iqbal, PhD.
Department of Community Health Sciences,
2.
Saleem Perwaiz Iqbal, MSc.
Department of Community Health Sciences,
3.
Mohsin Yakub, PhD.
Department of Biological and Biomedical Sciences,
Current Address: Department of Biomedical Sciences,
New York Institute of Technology,
College of Osteopathic Medicine,
Old Westbury, NY 11568, USA.
4.
Asal Khan Tareen, PhD.
National Institute of Cardiovascular Diseases,
Karachi, Pakistan.
5.
Mohammad Perwaiz Iqbal, PhD.
Department of Biological and Biomedical Sciences,
1-3,5: Aga Khan University,
Karachi, Pakistan.

1218 Pak J Med Sci 2015 Vol. 31 No. 5

www.pjms.com.pk

